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COMPLETE SPECIFICATION 
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We, Cleveland Pneumatic Industries, 
Inc., a Corporation of the State of Ohio, of 
United States of America, of 3781 East 77th 
Street, Cleveland, Ohio, United States of 

5 America, do hereby declare the invention, 
for which we pray that a patent may be 
granted to us, and the method by which it 
is to be performed, to be particularly des- 
cribed in and by the following statement: — 

10 This invention relates generally to an air- 
craft landing gear of the bogie type and 
more particularly to such a landing gear in 
combination with a control system which 
functions to compensate for brake reactions 

15 on the bogie, and to provide bogie position- 
ing prior to landing and damping of bogie 
pitching or porpoising movement. 

It is an important object of this invention 
to provide a bogie type landing gear in com- 

20 bination with a control system which insures 
equal loading of all the wheels on the bogie 
during the braking operation. 

It is another important object of this in- 
vention to provide a bogie tjrpe landing gear 

25 with a hydraulic system which compensates 
for the tendency of the front wheels to 
assume an excessive load during braking 
operation. 

It is another object of this invention to 
30 provide a brake compensating hydraulic sys- 
tem for bogie type landing gears which also 
functions to damp pitching or porpoising 
movement of the truck following the landing 
impacts. 

35 It is another object of this invention to 
provide a brake compensating system for 
bogie type landing gears which operates to 
positively position the bogie prior to landing 
touchdown. 

40 It is still another object of this invention 
to provide a control system for bogie type 
landing gears which positions the bogie 
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prior to touchdown, damps bogie porpoising, 
and compensates for brake reaction. 

Further objects and advantages will appear 
from the following description and drawings, 
wherein: — 

Figure 1 is a perspective view with parts 
removed for purposes of clarity illustrating a 
bogie type landing gear incorporating this 
invention; 

Figure 2 is a schematic illustration of the 
complete control system showing its connec- 
tion to the landing gear, and 

Figure 3 is an enlarged longitudinal sec- 
tion of a preferred sensing link which pro- 
duces ap electrical signal used to control the 
brake compensation operation of the control 
system. 

The increased size of aircraft has re- 
quired the extensive use of bogie type landing 
gears which includes an axle beam with dual 
wheels at each end. In such bogie landing 
gears, it is necessary to insure that all of 
the wheels will be equally loaded at all 
times. The application of brakes normally 
causes the axle beam to move downward at 
the front end and place the front wheels 
under excessive loads unless compensation is 
provided. In some case, mechanical linkages 
are provided to transmit the brake torque re- 
action directly- to the piston of the strut 
eliminating the tendency to shift the load to 
the front wheels. However, such structures 
add weight and complication to the landing 
gear. Most efficient operation also requires the 
positioning of the axle beam so that the 
rearward wheels contact the ground before 
the forward wheels so that the spin up of the 
rearward wheels is accomplished before the 
spin up of the forward wheels. Such an 
arrangement, where all of the wheels are not 
permitted to spin up at the same time, 
reduces the strains imparted to the landing 
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gear upon initial touchdown but it does pro- 
duce a difficulty known as axle beam etch- 
ing or porpoising. When the rearward wheels 
contact first, the axle beam rotates in a 
direction which cause3 the forward wteels 
to come into contact with the ground, pus 
causes a loading of the front wheels and an 
unloading of the rearward wheels. Following 
this, there is a return pitch which causes 
an unloading of the forward wheels and a 
loading of the rearward wheels. This action, 
which is known as porpoising, can be mini- 
mized by providing damping to resist rota- 
tion of the axle beam relative to the strut. 
In a landing gear incorporating this inven- 
tion, a single system is utilised to position the 
landing gear prior to touchdown, damp out 
the porpoising movement, and provide brake 
torque compensation to insure equal loading 
of all landing wheels. , m 

In Figure 1, a typical bogie type la nding 
gear is illustrated which includes a strut 
cylinder 10 provided with trunnion arms 11 
adapted to be connected to the frame of an 
aircraft. A pair of folding drag links 12 -and 
13 are connected to the cylinder 10 to 
maintain the cylinder 10 in the vertical posi- 
tion. In normal practice, the landing gear is 
retractable by folding the drag links 12 and 
13. The retraction mechanism forms no part 
of this invention so it has not been shown 
to simplify the understanding of the system. 
A strut piston 14 telescopes into die strut 
cylinder 10 and in co-operation therewith, 
provides the usual oleo to resiliently support 
the aircraft when it is on the ground. The 
oleo is arranged to urge the strut piston 14 
downwardly relative to the strut cylinder 10 
so that the oleo is compressed by the weight 
of the aircraft. 

An axle beam 16 is connected by a pivot 
pin 17 to a fork 13 formed on the lower end 
of the piston 14. This connection permits the 
axle beam 16 to rotate around the axis of the 
pivot pin 17 relative to the strut piston 14. 
The usual torque arms 19 are connected be- 
tween the strut cylinder 10 and the axle 
beam 16 on the forward side of the strut 
piston 14 to prevent rotation of the axle 
beam 16 and in turn the strut piston 14 
around the central axis of the strut cylinder 
10. The axle beam is formed with a fork 
mounting portion 21 at each of its ends 
through which extends a rotatablc axle 22. 
A pair of forward dual wheels 23 are con- 
nected to the forward axle 22 and a similar 
pair of rearward dual wheels 24 are con- 
nected to the rearward axle 22. In Figure 1, 
one of the rearward wheels 24 has been re- 
moved for purposes of illustration but it 
should be understood that there is a rear- 
ward wheel mounted on each end <u the rear- 
ward axle 22. Connected to each of the axles 
22 within the associated forked portion 21 is 
65 a brake 26. The frame of the rearward brake 
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is connected to a torque sensing link 27 by 
a pivot 28 and the torque sensing link is in 
turn connected at its other end to the axle 
beam 16 by a second pivot 29. The torque 
sensing link 27 functions to fix the brake 70 
against rotation relative to the axle beam 
16 and provides an electrical signal as will 
be discussed in detail below. The rearward 
brake 26 is operable to resist rotation of the 
rearward axle 22 and in turn the rearward 75 
wheels 24. In mo3t cases, the brakes 26 will 
be hydraulically operated disc types but since 
the particular brake structure forms no part 
of this invention, the details have not been 
shown and any brake suitable for aircraft use 80 
can be utilised. The forward brake 26 is 
anchored against rotation relative to the axle 
beam 16 by a link 31 so it functions in i 
manner similar to the rearward brake 26 to 
resist rotation of the forward wheels 23. 85 

In order to provide the positioning, damp- 
ing, and brake compensation of the axle 
beam, a hydraulic actuator damper 32 is con- 
nected between, the piston 14 and the axle 
beam 16- The actuator 32 includes an acta- 90 
ator cylinder 33 connected by a pivot 34 to 
the strut piston 14 and an actuator piston 36 
connected by a piston rod 35 and a pivot 
37 to the axle beam 16. When an extending 
force is developed by the actuator 32 tending 95 
to move the actuator piston rod 35 out of 
the actuator cylinder 35, the forward end of 
the axle beam 16 is urged in an upward 
direction and the rearward end is urged in a 
downward direction. 100 

To control the operation of the actuator 
32, an electro hydraulic control system shown 
in Figure 2 is utilised. This system includes 
an amplifier 38 connected to an electro- 
hydraulic servo valve 39. The body 10 of 105 
the servo valve 39 is formed with an inlet 
or pressure port 41 adapted to be connected 
to the aircraft hydraulic pressure system 
and by a return port 42 adapted to be con- 
nected to the reservoir return in the usual 110 
manner. Fluid under inlet pressure is 
supplied from the inlet port 41 through a 
cross port 43 in a valve block 44 and a 
diagonal passage 46 in the body 40 to a 
chamber 47. One side of the chamber 47 is 115 
defined by an orifice plate 48 formed with 
a central orifice 49. A metering poppet 51 is 
movable by an electric thrust motor 52 rela- 
tive to the orifice 49 and operates to change 
the flow resistance therethrough. Connected 120 
to the upper side of the orifice plate 48 by a 
passage 53 is a fixed orifice 54. The fixed 
orifice 54 is formed in an orifice plate 56 
secured in position within the valve by a ■ 
threaded plug 57. The downstream side of 125 
the fixed orifice 54 i3 connected to the re- 
turn port 42 by a passage 58 and a bore 
59 in the body 40. Fluid under pressure 
enters the valve througfc the orifice 49 with 
a rate of flow which is determined by the 130 
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position of the metering poppet 51. From 
there, the fluid passes through the fixed 
orifice 54 and out through the return port 
42. The resistance to flow through the 

5 orifice 49 varies depending upon the posi- 
tion of the metering poppet 51 so the pres- 
sure in the passage 53 is determined by the 
relationship of die resistance to flow through 
the orifice 49 and the fixed orifice 54. 

10 When the metering poppet 51 moves back 
from the orifice 49, a smaller pressure drop 
occurs through the orifice 49 and the pres- 
sure in the passage 53 approaches the pres- 
sure of the mtet. Conversely* if the metering 

15 poppet 51 moves down toward the orifice 49 
and approaches a position wherein a flow 
therethrough it cut off, the pressure in the 
passage 53 will approach the pressure of the 
return port 42. The force motor 52 is 

20 designed to position the metering poppet 51 
so that the pressure in the passage 53 is a 
direct function of the signal from the ampli- 
fier 38. When a large signal is applied to 
die torque motor 52, the poppet 51 assumes 

23 a position spaced from the orifice 49 and the 
pressure in the passage 53 approaches inlet 
pressure, conversely, when a small signal is 
applied to the torque motor, the poppet 51 
moves to a position close to the orifice 49 

30 and the pressure in the passage 53 approaches 
return pressure. 

The passage 53 is connected to a rearward 
chamber 61 formed in the valve body by a 
passage 62. A piston 63 is open on one end 

35 to the chamber 61 so it is urged to the left 
with a force which is a direct tunction cf the 
pressure within the chamber 61. This force 
is transmitted to a valve slide assembly 64 
by engagement between the piston 63 and a 

40 valve seat 66 formed in the right end of the 
valve slide assembly 64. The valve slide 
assembly includes a tubular core 67 formed 
with a through passage 68 and an enlarged 
head portion 69 m which the valve seat 65 is 

45 formed. The head portion 69 is guided in 
the bore 59 but does not provide a sealing 
engagement therewith so that both sides of 
the head within the bore 59 are at return 
pressure. A valve sleeve 71 is secured on the 

50 core 67 by a threaded fastener 72. The valve 
sleeve is formed with a rearward portion 73 
• which provides sealing engagement with a 
bore 74 and a head 76 which is adapted to 
engage a valve seat 77 at the open end of 

55 the bore 74. A spring 78 extends between 
the valve block 44 and the head portion 69 
and urges the slide assembly 64 to the right 
normally maintaining the head 76 in engage- 
ment with the valve seat 77. However, when 

60 the pressure within the rearward chamber 61 
produces a sufficient force on the piston 63 
and valve slide assembly 64 to overcome the 
spring 78, the valve slide assembly 64 is 
moved to the left moving the head 76 away 

65 from the valve seat 77 permitting flow from 



the inlet port 41 to an output chamber 79. 
When the pressure within the output chamber 
79 reaches a predetermined relationship to 
the signal applied to the thrust motor 52, the 
pressure reaction on the left-hand end of the 70 
valve slide assembly 64 urges the head 76 
back into engagement with the valve seat 
77. The spring 78 and the various propor- 
tions are arranged so that the pressure main- 
tained in the output chamber 79 is a direct 75 
function of the electrical signal applied to the 
force motor 52. Therefore, when a small 
signal is applied to the force motor, a low 
pressure is maintained in the output chamber 
79. Conversely, when the signal "increases in 80 
magnitude, the pressure in the output cham- 
ber 79 increases in a corresponding manner. 

The output chamber 79 is open to an 
axial bore 81 formed in an end member 82. 
The end member 82 is formed with two 85 
controlled ports S3 and 84 open to the axial 
here 81 and in turn connected to the oppo- 
site ends of the actuator 32 by hydraulic lines 
schematically shown by the dotted lines 86 
and 87 respectively. The left end of the end 90 
member 82 is formed with an enlarged bore 
88 which opens to the axial bore 81 and is 
co-axial therewith. A shut-off valve 89 is 
formed with a head portion 91 extending into 
sealing engagement with the -walls of the bore 95 
88 and a valve section 92 engaging the walls 
cf the bore 88. A spring 93 extends be- 
tween the end member 82 and the shut-off 
valve 89 and normally maintained it in the 
left-hand position shown in Figure 2. A pair 100 
of passages 94 and 96 in the end member 
82 connect the bore 81 with the bore 88 to 
the left of the head portion 91 so that the 
two sides of the shut-off valve 89 are open 
to the same pressure. Because the head par- 105 * 
tion 91 has a larger area than the valve sec- 
tion 92, the pressure in the two sides of the 
shut-off valve 89 produces a net force urging 
the shut-off valve" to the right and operates, 
when a predetermined pressure is reached, 110 
to move the shut-off valve to an operated 
osition wherein it isolates the control port 
3 from the control port 84 and the output 
chamber 79. The portion of the bore 88 
between the head portion 91 and the valve 115 
section 92 is connected to the return port 42 
through a return passage 97 so the port 83 
is connected to the return when the shut- 
off valve 89 move3 to the operated position. 
In most cases, the return passage 97 is formed 120 
in the valve body and end member 82 in a 
plane other than the plane of the section 
shown in Figure 2. However, for purposes 
of illustration, it is shown as an external 
connection. 125 

An orifice plate 98 formed with a central 
orifice 99 is positioned in the control port 83 
and a similar orifice plate 101 formed with 
an orifice 102 is positioned in the control 
port 84. When the shut-off valve 89 is in 130 



the normal position shown, the two ends of 
the actuator 32 are connected toge^er 
through damping orifices 99 and 102 to pro- 
vide damping resisting movement of the 

5 ^e'Srque sensing link 27, shown in 
K<mre 3, is provided with a transducer to 
S an electrical signal which h .a dire* 
function of the stress applied to to: bnk. 

10 This transducer has three cods 103, 1U4, 
and 106 in each of two opposite units, AC 
botkt is supplied from the aircraft power 
Ccm tt> thV central coils 104 and .the end 
SaflCB and 1C6 are connected, with er 

15 ou^uts opposed so tiiat the comhmed on^t 

zero when an armature 107 is centraBy 
loca^din^e transducer. If the armature 107 
Kved either to the « » jl-l* • 




by ver? small movements of the 

"^TsenSg link 27 is provided with a 
25 lonV^en^ portion 108 of suh^mUy mn- 
form cross-section through which the brak- 
^torque is transmitted. The braking torque 
produSs \ strain in me cen«alpor^n 108 
Which operates to move *e annature 1U/ 
30 Xve» the coils 103, 104 and 106. To 
offi mmdmum armature movement^ a long 
""i 109 is mounted on the bnk 27 at its 

rigVS* "lfs. ««»-» ffi is s sr£ 

«n the left end of the rod 109. Since tne 
35 left^dofmfrodonly.mpportsAearma- 
r^L 107 i t is not subjected to the strain 
S5fed to the central portion 108 so the 
entire strain in the central portion 108 
appears as relative movement between the 
40 coils and the armature 107. 

In operation prior to touchdown, the 
™Ward end of die axle beam 16 should be 
K^aTme forward end so that the **x- 

id l a predetermined 'minimum pressure is 
£dned to the output chamber 79 and m mm 

en c«Tiv>th ends of the actuator 32. This pres- 
^ wh^ is equal in both ends of the 
St?3i acts oVboth sides of the piston 
ftt the left side of the piston 36 jtt 
viewed in Figure 2, has an effective area 

55 SrX that the right side due to the -e^of 
the piston rod 35, a net force is d^etoped 
which urges the piston 36 to a fully extended 
Sn at which time the piston 36 en^ges 
§k T gland 30. Since the axle beam is sym- 

60 m^trkaTa relatively small force will maintain 

60 Se actuator in the extended posmon. 

Upon impact of the rearward wheels 24 
JhX ground, the axle beam 16 rotates m 
Tdockw^ direction relauve to the strut 

65 Jiston 14 causing the actuator piston 36 to 



move inwardly relative to the actuator 
cylinder 33. This action is very rapid and 
causes a displacement of oil within the 
actuator 32 by movement of the piston rod 35 
into the actuator cylinder 33. Excessive pres- 70 
sures are prevented because the pressure is 
transmitted through the passage 68 in the 
valve slide assembly 64 and acts ugon the 
left end of the piston 63 to move it away 
from the valve seat 66 when a predetermined 7* 
maximum pressure is reached. The spring 78 
is arranged! so that this pressure relief does 
not occur in normal compensation or damp- 
ing but only when the axle beam 16 rotates 
in a clockwise direction rapidly as during 
the touchdown of the aircraft- Therefore, as 
soon as the excessive pressure created by the 
rapid clockwise rotation of the axle beam 16 
is relieved, the piston 63 re-engages the valve 
seat 66. Any tendency of the axle beam 16 K> 
to porpoise immediately following the land- 
ing is resisted by the damping action of the 
flSW of oil through the orifices 99 and 102. 
During the damping operation, there is a 
slight change in the volume of the actuator 90 
created by the movement of the piston 36 
in and out of the actuator 33 which would 
cause an uncontrolled fluctuation in the out- 
put chamber 79 if the valve were not pro- 
vided with steady flow. Therefore, the valve 95 
section 92 is preferably provided with a 
bleed port 114 so that regulation of the pres- 
sure in the output chamber will be maintained 
during the damping operation of the actu- 

ator. . . 

As soon as the brakes are applied, a stress 
is developed in the sensing link 27 which pro- 
duces a signal that is applied to the thrust 
motor 52 through the amplifier 38. This 
causes the pressure in the output chamber 79 105 
to increase above the pressure necessary to 
shift the shut-off valve 89 to the right As 
soon as the shut-off valve 89 is moved to the 
right, the lower end of the actuator 32 is 
connected to the reservoir return port 42 and 110 
only the right side of the piston 36 is sub- 
jected to the pressure produced by the serve 
valve 39. It should be noted that the high 
pressure which occurs at the time of landing 
touchdown is of a very short duration and 115 
does not shift the shut-off valve 8*. The 
pressure developed by the servo valve 39 is 
applied to the upper side of the piston 36 
and urges the rearward end of the axle beam 
downward with a force which is a function 120 
of the signal produced by the sensing link 
27. Since the tendency for the axle beam to 
pitch forward is a function of the braking 
torque, this compensating force developed 
by the axle beam insures that all of the 125 
wheels will be equally loaded during the 
braking operation. In the illustrated em- 
bodiment, only the rearward link 27 is used 
to produce a signal for brake compensation 
since the braking of all four wheels is sub- 130 
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stan ti ally equaL However, if necessary, the 
forward link 31 can be of the sensing type 
provided with a transducer. In such a struc- 
ture, the signals from the two links would be 

5 summed in the amplifier 38. During the 
brake compensation phase of the operation, 
there is essentially no flow through the orifice 
102 but merely changes in pressure to change 
the compensating force. Therefore, the damp- 

E0 ing orifice 102 does not impair the compen- 
sating operation. 

In prior art landing gears, a spring damper 
is normally connected between the strut 
piston 14 and the axle beam 16 to position 

IS the axle beam before touchdown and resist 
porpoising. Such springs are similar to the 
actuator 32 in size and weight so the use of 
the actuator 32 does not increase the landing 
gear complexity or weight. The torque link 

20 27 is normally required in the antiskid sys- 
tem so the amplifier and valve are the only 
added elements. Both the amplifier 38 and 
the servo valve 39 arc lightweight so the 
brake compensating and axle beam damping 

25 functions are achieved without increasing the 
weight of the gear. In fact, substantial sav- 
ings in weight are achieved because the mech- 
anical linkage heretofore used to provide 
axle beam brake compensation is not required. 

30 WHAT WE CLAIM IS: — 

1. An aircraft landing gear comprising a 
vertically extending strut, a horizontally ex- 
tending axle beam, a pivot connecting said 
beam intermediate its ends to said strut, 

35 wheels journallcd on both ends of said beam, 
a brake in each end of said beam connected 
to the adjacent wheels and operable to pro- 
duce a braking torque resisting rotation of 
said adjacent wheels, an actuator connected 

40 between said strut and beam and operable in 
response to fluid under pressure to produce a 
compensating torque urging one end of said 
beam downwards, and control means con- 
nected between at least one of said brakes and 

45 said actuator and operable to supply fluid to 
said actuator at a pressure which is a function 
of said braking torque. 

2. An aircraft landing gear as claimed 
in Claim 1 in which the actuator comprises 

50 co-operating cylinder and piston elements 
connected between the strut and beam and 
movable in response to fluid under pressure 
to affect relative movement between said 
strut and beam. 

55 3. An aircraft landing gear as claimed in 
Claim 1 having an actuator which includes 
two elements co-operating to define two 
chambers, the volumes of which are changed 
by relative movement between the elements, 

60 first valve d means connected to at least one 
of the brakes and operable to provide a mini- 
mum output pressure when the brakes are not 
operating and output pressure which is a 
function of the braking torque when the 

65 brakes arc operated, and second valved means 



normally connecting the output pressure to 
both chambers through a flow restriction and 
operating in response to increases in output 
pressure above the minimum pressure to iso- 
late one of the chambers from said output 70 
pressure. 

4. An aircraft landing gear as claimed in 
Claim 3 in which a relief valved means is 
connected to the output pressure to prevent- 
ing it from exceeding a predetermined maxi- 75 
mum pressure. 

5. An aircraft landing gear comprising a 
vertically extending strap, a horizontally ex- 
tending axle beam, a pivot connecting said 
beam intermediate hs ends to the lower end 80 
of said strut, wheels joumalled on both ends 

of said beam, a brake on each end of said 
beam connected to the adjacent wheels and 
operable to produce a braking torque resist- 
ing rotation of said adjacent wheels, an actu- 85 
a tor connected between said strut and axle 
beam operable in response to fluid under 
pressure to produce a compensating torque 
urging one end of said beam downward, and 
fluid control means connected between at 90 
least one brake and said actuator maintaining 
regulated fluid pressure in said actuator pro- 
ducing compensating torque the magnitude 
of which is a function of brake torque pro- 
duced by said one brake. 95 

6. An aircraft landing gear as claimed in 
Claim 5 in which the actuator includes two 
relatively movable elements, respectively con- 
nected to the axle beam and the strut, and 
damping means connected to said actuator 100 
resisting relative movement between said ele- 
ments. 

7. An aircraft landing gear comprising a 
vertically extending strut, a horizontally ex- 
tending axle beam, a pivot connecting said 105 
beam intermediate its ends to the lower end 

of said strut, wheels journalled on both 
ends of said beam, a brake on each end of 
said beam connected to the adjacent wheels 
and operable to produce a braking torque 110 
resisting rotation of said adjacent wheels, an 
actuator connected between said strut and 
beams operable in response to fluid under 
pressure to produce a compensating torque 
urging one end of said beam downward, a 115 
sensor connected to at least one of said 
brakes operable to produce an electrical sig- 
nal which is a function of said braking torque, 
and an electrohydraulic valve device con- 
nected between said sensor and said actuator 120 
maintaining regulated fluid pressure in said 
actuator producing compensating torque the 
value of which is a function of brake torque 
produced by said one brake. 

8. An aircraft landing gear as claimed in 125 
Claim 7 in which the actuator includes a first 
element connected to said strut and a second 
element connected to said axle beam operable 

in response to fluid under pressure to pro- 
duce a torque urging one end of said axle 130 
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beam downwardly relative to said strut, and 
the electrohydraulic valve device is operable 
to supply fluid to the actuator at a pressure 
which is a function of the signal produced by 
5 said sensor. . 
9 An aircraft landing gear as claimed in 
Claim 8 in which the elcctrohydraulic valve 
device is operable to supply fluid to said 
actuator at a minimum pressure when said 
10 brakes are not operating and at a pressure 
which is a function of the signal produced 
by the sensor when said brakes operate. 

10. An aircraft landing gear as claimed m 
Claim 6 in which the two elements of the 
15 actuator are movable under the influence of 
fluid pressure between two extreme positions 
of stroke, and the control means is operable 
to maintain a predetermined pressure in the 
actuator producing a force urging said elc- 
20 ments to one of said extreme positions when 
said brakes are released and operable to mam- 
tain a regulated pressure in said actuator 
which is a direct function of the braking 
torque of said brakes, said regulated pressure 



urging said actuator toward said one extreme 25 
position with a force which is a function of 
the braking torque. 

11. An aircraft landing gear as claimed in 
Claim 10 in which damping means is con- 
nected to said actuator resisting movement 30 
between said elements. 

12. An aircraft landing gear as claimed in 
Claim 6 in* which the actuator includes 
piston and cylinder elements co-operating 

to define two chambers the volumes of which 35 
are changed upon relative movement there- 
between, the effective area of the piston ele- 
ment in one of said chambers being larger 
than the effective area of the piston element 
in the other of said chambers. . 40 

13. An aircraft landing gear substantially 
as described and illustrated in the accom- 
panying drawings. 

Agents for Applicants, 
CARPMAELS & RANSFORD, 
Chartered Patent Agents, 
24, Southampton Buildings, Chancery Lane, 
London, W.C.2. 
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